Role of cyclic AMP in a serotonin-evoked slow inward current in snail neurones.
One model of synaptic transmission suggests that transmitters modify postsynaptic permeability through the intermediary of cyclic AMP. Thus, serotonin (5-hydroxytryptamine) evokes in molluscan neurones a decrease in a voltage-dependent K+ conductance which in turn generates a slow inward current when studied in steady voltage-clamp conditions. The serotonin-induced increase of the plateau phase of the spike of an Aplysia sensory neurone can be mimicked by both intracellularly injected cyclic AMP and extracellularly applied phosphodiesterase inhibitors, suggesting that cyclic AMP mediates the effect. We have tested whether a similar mechanism could account for the serotonin slow inward current in identified snail neurones and have found that the intracellular injection of cyclic AMP, but not of cyclic GMP or 5'-AMP, evokes a slow inward current showing similar voltage dependence, inversion potential and ionic properties to the serotonin slow inward current. Phosphodiesterase inhibitors at low concentrations (1-20 microM) potentiate the serotonin slow inward current and at higher concentrations evoke by themselves an inward current, partially or totally occluding the serotonin and cyclic AMP currents. Finally, we have found that in homogenates of pooled identified snail neurones serotonin stimulates the adenylate cyclase, increasing its activity by 50-100%.